Dose-dependent pharmacokinetics: experimental observations and theoretical considerations.
Clinically, absorption and elimination of most drugs follow linear kinetics, and pharmacokinetic parameters describing absorption and elimination of a drug do not change over the therapeutic dose range. However, dose-dependent pharmacokinetics have been reported more frequently in preclinical studies, particularly in toxicity studies, where high doses are often employed. This review highlights the major types of dose-dependent pharmacokinetics with unique examples. Before setting out on a pivotal subchronic and chronic toxicity study of a new drug, a pilot study is often performed to establish a dose range in which a reasonable relationship between plasma AUC and dosage exists to ensure sufficient exposure of animals to the drug. Theoretical bases and possible causes of dose-AUC disproportionality are discussed. Factors affecting the distribution and elimination of drugs and causes of dose-dependent tissue distribution and elimination are also discussed. Often, the non-linear kinetics complicate the design of dosage regimens and prediction of efficacy and toxicity. Thus, an understanding of the influence of dose on the pharmacokinetics is important in the evaluation of the efficacy and toxicity of new drugs.